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The structure of A civil aircraft is so complex that it is necessary to pay much 
attention on maintain. Therefore, a wide variety of spare parts are required in the 
maintain work for the civil aiecraft, which not only affect flight safety directly, but 
also affect the operating costs of airlines. Expensive spare parts inventory account for 
almost the entire aircraft fleet to 10% of the total value. Each airline is concerned 
about the key issue, how to protect the safety and reliability of aircraft, while reducing 
spare parts inventory and increasing the profitability of airlines. Therefore, this thesis 
selected spare parts demand forecasting and optimal control for inventory 
management for topics, and conducted intensive research, puted forward new models, 
tried to make innovations. 
This thesis mainly introduced the related inventory management knowledge, 
described definitions, classifications and features of spare parts, and presented the 
purpose, significance and current situation of the civil aircrafts spare parts inventory 
management. In accordance with civil aviation transportation practices and spare parts 
management characteristics and routine, spare parts as the research object were 
divided into revoling spare parts and expendable spare parts .Based on demand 
centered maintenance theory and reliability theory, probability and mathematical 
statistics, storage theory and stochastic operations research, this thesis established a 
few mathematical models of spare parts inventory strategy. 
In this thesis, according to the characteristics of spare parts demand, expendable 
spare parts demand forecasting model based on Poisson distribution was developed, 
which was combined with spare parts service level and Economic Order Quantity 
method in order to establish scientific order model. Based on expendable spare parts 
demand forecasting model, together with cost which includes carrying cost, shortage 
cost, order cost and  purchasing cost, using (R,S) inventory strategy, optimal 
economy order model was put forward to determine the order point and order quantity. 
Then revoling spare parts demand forecasting model using Markovian distribution 
was built, which could calculate needed reasonable amount of spare parts with spare 
parts service level. On the basis of revoling spare parts demand forecasting model, 
another model applying storage theory was made, which was on minimum cost 
















The usage of some models was presented by its typical case in this thesis, and the 
results showed that models were reasonable and in accord with the engineering 
application, and offered reference for airlines to choose. The research of this thesis 
solved the problem of spare parts demand forecasting and inventory control only 
relied on experience, and was significant to our Chinese airlines. 
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